Reduced lifespan of mice lacking catalase correlates with altered lipid metabolism without oxidative damage or premature aging.
The relationship between the mechanisms that underlie longevity and aging and the metabolic alterations due to feeding conditions has not been completely defined. In the present work, through the deletion of the gene encoding catalase, hydrogen peroxide (H2O2) was uncovered as a relevant regulator of longevity and of liver metabolism. Mice lacking catalase (Cat-/-) fed ad libitum with a regular diet showed a shorter lifespan than wild type mice, which correlated with reduced body weight, blood glucose levels and liver fat accumulation, but not with increased oxidative damage or consistent premature aging. High fat diet (HFD) and fasting increased oxidative damage in the liver of wild type animals but, unexpectedly, this was not the case for that of Cat-/- mice. Interestingly, although HFD feeding similarly increased the body weight of Cat-/- and wild-type mice, hyperglycemia and liver steatosis did not develop in the former. Fat accumulation due to fasting, on the other hand, was diminished in mice lacking catalase, which correlated with increased risk of death and low ketone body blood levels. Alteration in expression of some metabolic genes in livers of catalase deficient mice was consistent with reduced lipogenesis. Specifically, Pparγ2 expression up-regulation in response to a HFD and down-regulation upon fasting was lower and higher, respectively, in livers of Cat-/- than of wild type mice, and a marked decay was observed during Cat-/- mice aging. We propose that catalase regulates lipid metabolism in the liver by an evolutionary conserved mechanism that is determinant of lifespan without affecting general oxidative damage.